Objective-To verify the prognostic value of exercise induced ventricular arrhythmias in patients with chagasic cardiomyopathy. Methods-69 consecutive patients (37 male, 32 female; age range 21-67 years) with chronic chagasic cardiomyopathy and ventricular arrhythmias (more than 10 ventricular premature complexes per hour) were evaluated during treadmill exercise testing, using the Bruce protocol. Protocol end points were peak heart rate or presence of sustained ventricular tachycardia. Main outcome measure-Sudden cardiac death. Results-44 patients (group I) developed ventricular tachycardia during exercise testing (five sustained and 39 non-sustained), and 25 did not (group II). After a follow up of 24 (SD 15) months sudden cardiac death occurred in seven patients in group I and in none in group II (P < 0.05). Conclusions-Ventricular tachycardia on exercise testing is significantly associated with sudden cardiac death in patients with chronic chagasic cardiomyopathy and ventricular arrhythmias. (Br Heart3' 1995;74:293-295) 
Exercise results in a series of alterations which can increase circulating catecholamines and the sympathetic drive to the heart.' These physiological changes can affect the myocardium and initiate a ventricular arrhythmia, specially in patients with cardiac disease and left ventricular dysfunction.2 However, the clinical value of exercise testing for patients with ventricular arrhythmias and coronary heart disease is not established.
Chagas disease is one of the most important cardiac diseases in South America.3 Left ventricular dysfunction, ventricular arrhythmias, and autonomic changes are common findings in this disease4 5and sudden death is an important problem in areas where the disease is endemic. 6 The prognostic importance of ventricular arrhythmias during exercise testing has been studied in patients with coronary artery disease. 7 16 had syncope, and seven had clinical documentation of sustained ventricular tachycardia or ventricular fibrillation. Forty eight patients had a history of congestive heart failure; of these 39 were in New York Heart Association (NYHA) class II, and nine were in class III or IV. Each patient was in a compensated state before entering the protocol.
Echocardiography was performed in all patients and ejection fraction was calculated by the Pombo method."I Patients suspected of having coronary artery disease underwent a coronary angiography study. No patient had any other identifiable organic heart disease.
Treadmill exercise testing-Exercise testing was performed on a motor driven treadmill de Paola, Gomes, Terzian, Miyamoto, Martinez Fo (Model Funbec, ESDO-1), according to the standard Bruce protocol. Twelve-lead ECGs were performed before and after exercise. Leads II and V5 were continuously recorded during exercise and for eight minutes afterwards. The mean recording time for each patient was 17 minutes. Criteria for terminating the exercise were occurrence of maximum heart rate, sustained ventricular tachycardia, or fatigue.
Follow up-Patients were seen in an arrhythmia research clinic by one of the investigators every three months. Mean follow up was 24 (15) months.
STATISTICAL ANALYSIS
The results are presented as mean (SD). Statistical comparisons were made using the Student t test. Contingency tables were evaluated by x2 analysis and significance was defined as a probability (P) less than 0 05 using a two tailed analysis.
Results
The results are shown in the Chronic chagasic myocarditis is a cardiac neuromyopathy with sympathetic ganglion denervation and dysfunction of the parasympathetic autonomic control of the heart.'6 This gradual autonomic denervation in chronic Chagas cardiomyopathy can partially explain sudden death in some patients.'7 Our study population was ambulatory and two thirds of them had a left ventricular ejection fraction above 40% and only 13% had class III or IV congestive heart failure. These patients with only mild left ventricular dysfunction were different from the usual referral cases, where sustained ventricular tachycardia, disabling symptoms, and severe left ventricular dysfunction were more common.5 Additionally, the autonomic dysfunction and the sympathetic reserve of the heart was probably better than in more advanced cases of Chagas cardiomyopathy. Whether the degree of autonomic dysfunction and catecholamine sensitivity explains the results of our study remains unclear. Nonetheless, ventricular tachycardia during exercise testing was the only variable which was significantly associated with sudden cardiac death in our study population with chronic chagasic cardiomyopathy.
The results of our study are applicable to our population with relatively well preserved ventricular function. In this particular subset, exercise testing may be able to select patients who need more aggressive anti-sudden-death therapy. However, the role of inducibility of ventricular tachycardia by programmed stimulation and its suppression with antiarrhythmic drugs needs to be assessed relative to exercise testing in these patients.
